The uPA receptor and the somatomedin B region of vitronectin direct the localization of uPA to focal adhesions in microvessel endothelial cells.
Vitronectin is a plasma protein which can deposit into the extracellular matrix where it supports integrin and uPA dependent cell migration. In earlier studies, we have shown that the plasma protein, vitronectin, stimulates focal adhesion remodeling by recruiting urokinase-type plasminogen activator (uPA) to focal adhesion sites [Wilcox-Adelman, S. A., Wilkins-Port, C. E., McKeown-Longo, P. J., 2000. Localization of urokinase-type plasminogen activator to focal adhesions requires ligation of vitronectin integrin receptors. Cell. Adhes. Commun.7, 477-490]. In the present study, we used a variety of vitronectin constructs to demonstrate that the localization of uPA to adhesion sites requires the binding of both vitronectin integrin receptors and the uPA receptor (uPAR) to vitronectin. A recombinant fragment of vitronectin containing the connecting sequence (VN(CS)) was able to support integrin-dependent adhesion, spreading and focal adhesion assembly by human microvessel endothelial cells. Cells adherent to this fragment were not able to localize uPA to focal adhesions. A second recombinant fragment containing both the amino-terminal SMB domain and the CS domain was able to restore the localization of uPA to adhesion sites. This fragment, which contains a uPAR binding site, also resulted in the localization of uPAR to adhesion sites. uPAR blocking antibodies as well as phospholipase C treatment of cells inhibited uPA localization to adhesion sites confirming a role for uPAR in this process. The SMB domain alone was unable to direct either uPAR or uPA to adhesion sites in the absence of the CS domain. Our results indicate that vitronectin-dependent localization of uPA to adhesion sites requires the sequential binding of vitronectin integrins and uPAR to vitronectin.